Decreased tissue reaction to bioprosthetic heart valve material after L-glutamic acid treatment. A morphological study.
Degenerative alterations of two different glutaraldehyde (GA)-fixed bioprosthetic heart valve materials were investigated in subcutaneous rat implants: Bovine pericardium, prepared according to clinically used bioprosthetic heart valve material (BHV) was compared to alternatively preserved pericardium (APHV), which was fixed in GA and treated with L-glutamic acid. Following 63 days of subcutaneous implantation, calcification of APHV implants was significantly lower as compared to BHV implants (13 +/- 6 versus 158 +/- 18 micrograms Ca/mg dry weight tissue; p less than 0.05). In BHV implants ultrastructural investigations showed nucleation of plate-shaped hydroxyapatite crystals at the surface of collagen fibrils and in remnants of connective tissue cells; no signs of calcification could be detected in APHV implants. The time-course of the inflammatory reaction was determined by quantification of immunohistochemical stained mononuclear host-cells invading the implants. In both preparation groups inflammatory reaction reached maximum 42 days after implantation. However, infiltration rate of inflammatory cells was markedly decreased in APHVs as compared to BHVs (p less than 0.05).